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ABSTRACT   

 

The Exchanging life standards brought hard conditions not only during providing of socio-cultural 

necessities, but also day by day finding a house unit for a standard family life started to be a 

nightmare to the majority of the civilization as the result of neo-liberalist economies. At first sight, 

it might be seen that this is a cliche for the Third World countries, however, it seems towards a near 

future even in most popular big cities and/ or capitals of the World, parallel to the necessity of 

finding a solution to the population growth, new alternatives would be found in the construction 

field. Besides, as we are living in a period, during which the basic resources of the World are 

gradually depleted, the value awareness that is needed to show to our environment should be 

strengthened. Nevertheless, this might be solved only by using more natural materials in the 

construction field. Since these two main problems of nowadays socio-cultural housing architecture 

are put at the focus, it seems that adobe is the best solution not only as it is a cheap natural 

construction material, but also it is in use of 3D construction printers, therefore using of adobe 

material can bring cheap and easy and fastly made housing solutions for the good of the majority of 

civilization. Alejandro Aravena, along with his many important awards in the architecture field, 

took the Global Award for Sustainable Architecture in 2008 and the Oscar of architectural field, the 

Pritzker Architecture Prize in 2016, as one of the living architects, whose built work demonstrates a 

combination of qualities of talent, vision, and commitment, which has produced consistent and 

significant contributions to humanity and the built environment through the art of architecture. 

Thus, the paper will be focused on defining a new housing model which is based on Alejandro 

Aravena’s model of creating a new system of constructing social houses in third World countries in 

a fast, easy and cheap way, which also “opens a door” to the user experience and will on the 

formation of the house construction process.  
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1 INTRODUCTION  

 

This paper presents an integrated solution proposal for contemporary construction field as using the 

Aravena social housing production model on its core, and recommends the use of adobe material as 

the basic construction material in 3D construction printers, to produce more ecological based 

construction model for the common good of the society on a socially beneficial manner. 

 

2 RE-NAMING THE ECONOMY: NEO-LIBERALISM INTO “LIBERAL PANDEMIC” 

 

Starting from almost the 1980’s by the integration of the governmental “touch” on the economy, it 

is seen that the liberalist policies of countries put on the agenda; all across the World liberal 

economy found a way for itself in the daily life to become visible. Governmental authorities 

opened up opportunities of using the new zones of the significant cities of Europe and the 

American continent, especially on which historic values can be seen at the very first sight, to big 

construction companies in extremely benefit able ways. The era of creating mega size-based mix-
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used projects including residences, offices, and shopping malls, etc., which were standing all on 

one to-do list, by this way became real. By coming up 2000’s, the face of the World economic 

field, once again, has been exchanged, the era of neo-liberalist economies therefore started, in 

which there is no place almost for any definition. Now the World economic form might be defined 

as “the box of Pandora”, in which nobody knows what is there and what could come out on the 

next move. There is a World now on, where every economic activity in every issue, in every form, 

could be possible. If liberalism can be defined as a “dragon” from which everyone can have a burnt 

scar, then neo-liberalism is a “multifaceted Exotic” character of X-men in form, nobody 

understands from where it puts a punction on the face at its next move. 

The covid-19 pandemic pushed the globe to have a “cold shower” in a quick process, during which 

the meaning of the life has been exchanged, along with the meaning of the house unit as well. 

Human being stucked at house units, apartments, residences, villas, etc. on which once he created 

for a modern way of living. City life could be defined by its possible space opportunities such as 

sport centers, cinema - theater- opera halls, parks, community gardens, etc. during the pandemic 

none of them could use neither public, nor private space than the house units. Without any doubt, 

house units became every possible needed space; schools, universities, gym-studios, entertainment 

halls, etc. 

 
Figure 1. Exchanging on the meaning of a classical house unit during the pandemic; a house unit started to 

become a multifunctional place including online facilities. 

 

Nevertheless, during this process, the significant value of house units was once again remembered. 

Online shopping was re-born on our computer and/ or cellular screens and house units of the 

pandemic process quickly exchanged into multi-purpose-based spaces. For sure, house units 

became the space of the new economic form, the liberal pandemic, on which the value of 

everything has been increased systematically, as Inflation in the countries all across the world 

increased too. As the value of every unit on the free market increased, the value of finding a house 

on an average standard became harder. The house now became an unobtainable space. Thus, the 

cliche once for Third World countries became a general situation definition for all of the globe. The 

globe, in another word, became face to face with a “nightmare” of finding a possible house unit 

during hard conditions not only including the providing of socio-cultural necessities but also day by 

day finding a possible humble “living unit” for standard family life. This is the time of liberal-

pandemic and the new definition of house production. 

 

3. CONSTRUCTIONS OF THE HOUSING OF NEW ERA 

 

In the construction field, what is once seen as a cliche for the Third World countries, as finding 

new alternatives to catch a solution to the population growth would be the most basic trouble on the 

agendas of governments of most popular big cities and/ or capitals of the World. Besides, during a 

period of liberalist pandemic, during which the basic resources of the World are gradually depleted, 

and thus the value awareness of the necessity to show to our environment should be strengthened. 

Nonetheless, it seems this might be solved solely by using more nature-based materials in the 

construction field. Since the post-pandemic process is lived, the socio-cultural housing architecture 

is the basic architectural problem of not only the governments but also the architects at the focus. 

Since new opportunities are being looked for, it seems adobe is the best solution not only as it is a 

cheap natural construction material, but also it is in use by 3D construction printers quickly and 

economically; nevertheless, using adobe material can bring cheap and easy and fast move on 

housing solutions for the good of the majority of civilization. 
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Figure 2 & 3. 3D Construction Printers [1]   

 

3D printer-based construction is a brandly new core model in the construction field, which can be 

shown a variety of technological background, that is used in fabricating buildings or construction 

components. One another term, that is used to define this core model is additive construction. [2] 

[3]. Large-scale additive manufacturing (LSAM), Autonomous Robotic Construction systems 

(ARCS), or free-form construction (FC) refers to other sub-groups of 3D printer-based concrete 

extrusion technologies in the field [4]. Up to the present, the main 3D printing methods are 

including extrusion of concrete, cement, wax, foam, and polymers as the main material of the 

technological income, and powder bonding based on polymer bond, reactive bond and sintering are 

in use bonding as the main compulsory and with a touch of additive welding is in general use at the 

construction scale. It is known that, since the beginning of the use of the 3D printing in the 

construction field, it has had a wide variety of applications in the private, commercial, industrial, 

and public sectors. Potential advantages of this core system are that it includes faster construction 

opportunity, along with having a low-cost budget. The more is that to talk on the technological 

income is the ease of construction and potential DIY construction systems. Nevertheless, this new 

technological point of view brings increased complexity and/or the accuracy, greater integration of 

function, and less waste in the construction field, too. 

 

 

 

 
 

 

Figure 4. A 3D printer-based Villa Project construction phase schema; Figure 5. A 3 D printer based 

produced Villa project Concept Design [5]  

 

The owners of AAKaar Bombay define that, 3D printing has been known around since the 1980’s, 

but at that time it was an expensive technology to use and yet difficult way for operations still to 

manage, that is why there have been a few examples since then. They added that it is only since the 

beginning of the millennium that it has become relatively straightforward and affordable, and thus, 

it became viable for a wide range of examples, such as product design, component, and tool 

manufacture, consumer electronics, plastics, metalworking, aerospace engineering, medical and 

dental applications, footwear, and etc. [6]   

Dr. James Bruce Gardiner is known as the first architect, who used 3D printer core technology in 

the construction field on a project that he designed for his employer Laing O’Rourke [7]. Architect 

Dr. Gardiner named the process of 3D construction printing as FreeFAB, which is shown in the 

figure below. 
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Figure 6. FreeFAB process [8] 

 

Architect Dr. Gardiner claims that “Using 3D-printed wax molds for concrete components, we will 

have a completely different paradigm. This is transformative technology. With 3D-printed 

architectural components, we can incorporate aesthetic, structural, acoustic, and thermal into a 

single design. It will bring meaningful change into the construction industry. A process that would 

have taken days or weeks can be a two-hour process. And we recycle all our materials.” [9] It is 

known that he designed various building and product design examples in concept up to recent days 

by using the FreeFAB process that he discovered, as one of his concept villa projects is shown as 

below on Figure 7. 

 
 

Figure 7. Architect Dr. Gardiner’s Concept Design named Villa Roccia [10]  

 

Office of the Future in Dubai is the first known constructed building based on 3D printer 

technology, which is designed by Killa Design and Gensler firm cooperation, in 2016.  Office of 

the Future is currently the Headquarter of the Dubai Future Foundation, and it is also designed as 

well as an exhibition space and incubator for future emerging technologies in the region. The 

initiative comes as part of a Dubai 3D printing strategy launched in the same year, 2016, which 

focuses on the development of 3D printing technology to improve people’s lives in the construction 

process [11]. 

 
 

Figure 8. The Office of The Future, by Killa Design, in Dubai, construction year of 2016 [12].  

 

3. WHAT WE HAVE LEARNED FROM ARAVENA 

 

Alejandro Aravena, along with his many important awards in the architecture field, took the Global 

Award for Sustainable Architecture in 2008 and the Oscar of architectural field, the Pritzker 

Architecture Prize in 2016, as one of the living architects, whose built work demonstrates a 

combination of qualities of talent, vision, and commitment, which has produced consistent and 

significant contributions to humanity and the built environment through the art of architecture. 

During his Ted Global Talk of 2014, he talks about creating cheap and easily produced house 

construction in Chile, which gives possible evolution alternatives according to user experience, and 

thus can be personalized in a long term. Actually, he defines two project of his studio Elemental 

that were created in the year of 2003 and 2010 chronologically. The first one is named as Quinta 

Monroy, Iquique, and the second one is named as Villa Verde Project, Región del Maule. 
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Figure 9. Villa Verde Project, Región del Maule, in Chile, 2010 [13]  

 

 
 

Figure 10. Quinta Monroy, Iquique, in Chile, 2003 [14]   

 

Arevena’s model of producing house units in a cheap, fast, and easy process gives personalized 

opportunities in a long term according to user experience. He generates an ideal model, as 

becoming a solution to immigration to centers of significant cities of the world, that based on his 

analysis on 3 S menace, scale- space- scarcity, in his words means with which, “…we will have to 

respond to this phenomenon has no precedence in history. For you to have an idea, out of the three 

billion people living in cities today, one billion are under the line of poverty. By 2030, out of the 

five billion people that will be living in cities, two billion are going to be under the line of poverty. 

That means that we will have to build a one-million-person city per week with 10,000 dollars per 

family during the next 15 years. A one-million-person city per week with 10,000 dollars per family. 

If we don't solve this equation, it is not that people will stop coming to cities. They will come 

anyhow, but they will live in slums, favelas, and informal settlements”. And he recommends a 

solution regarding to what his architectural team created; “we decided to include the families in the 

process of understanding the constraints, and we started a participatory design process, and testing 

what was available there in the market. In detached houses, 30 families could be accommodated. 

Rowhouses, 60 families. ["100 families"] The only way to accommodate all of them was by 

building in height, and they threatened us to go on a hunger strike if we even dared to offer this as a 

solution because they could not make the tiny apartments expand. So, the conclusion with the 

families — and this is important, not our conclusion — with the families, was that we had a 

problem. We had to innovate” [15]. 

 

 

 
 
Figure 11. & 12. Arevena on his Ted Global Talk, 2014; Figure 13. His formula of producing social house units for 100 

families, in 40 m2, by using of a 10.000 US Dollars. [16] 

 

And he claims that, “…a middle-class family lives reasonably well in around 80 square meters, but when 

there's no money, what the market does is to reduce the size of the house to 40 square meters. What we said 

was, what if, instead of thinking of 40 square meters as a small house, why don't we consider it half of a good 

one? When you rephrase the problem as half of a good house instead of a small one, the key question is, which 



Kerpic’22 – Re-Thinking Earthen Architecture for Sustainable Development 

9th International Conference  
İstanbul Turkey, 30 June –3 July / 2022 

 

 

half do we do? And we thought we had to do with public money the half that families won't be able to do 

individually. We identified five design conditions that belonged to the hard half of a house, and we went back 

to the families to do two things: join forces and split tasks. Our design was something in between a building 

and a house. As a building, it could pay for expensive, well-located land, and as a house, it could expand. If, in 

the process of not being expelled to the periphery while getting a house, families kept their network and their 

jobs, we knew that the expansion would begin right away”. And on the conclusion, he defines that, “So, we 

went from this initial social housing to a middle-class unit achieved by families themselves within a couple of 

weeks” [17]. 

 

 
 
Figure 14. Arevena’s formula of providing social house for 100 families by using of a 10.000 US Dollars, in 40 m2; 

producing the half of the building and let the other half be constructed by the users in long term according to their 

necessities, experience and pleasure [18]. 

 

According to England Shelter Organization, a social house means, “...homes are provided by housing 

associations (not-for-profit organizations that own, let, and manage rented housing) or a local council” 

(https://england.shelter.org.uk/support_us/campaigns/what_is_social_housing).. According to the examples of 

social houses, it is seen that, the units that have constructed on a worldwide tendency are dull, standing far 

away of being customized, and generally the same or quite similar in design. England Shelter Organization 

defines social housing as it “is more affordable than private renting, usually provides a more secure, long-term 

tenancy”, which “gives social renters better rights, more control over their homes, and the chance to put down 

roots” [19]. 

Truly, on the model that Aravena provided with his team on his Chile based architectural firm Elemental, 

social house units could be designed and constructed on a pre-determined budget, on a well-located land at 

first, and on a process, the house units could have been expanded according to the financial background and 

the pleasure and necessities of the users, in another word according to user experience; even more, these units 

that would give more than a social house unit could give to its’ users, personalized custom-based outstanding 

character. Besides, the way of possibility to extend their houses according to their necessities and will, users 

could catch a psychological opportunity to think that they are living not in a social house unit, but in a private 

custom-made house unit. The half of the social house unit would never been able to be constructed 

individually. Therefore, the community could find a way to help people those who need a shelter, and on the 

other side of the medallion, users could not only meet a chance to become an owner of a house, but also they 

could find a chance to exchange their house unit according to their pleasure and thus they could find a way to 

create a social ID for themselves inside a contemporary community. Arevena and his architectural team 

identified five design conditions that belonged to the hard half of a house, and they went back to the families to 

do two things: join forces and split tasks, which became successful in the action and the expansion would 

begin right away the project was created. The basic design idea of Arevena was to provide a frame, and from 

then on, families take over. So, the design group went from an initial social housing to a middle-class unit 

achieved by families themselves within a couple of weeks. Again, according to Aravena’s own words, the 

design was something in between a building and a house; the design team under the head of Arevena was not 

only designing the building concept, but also the financial and construction system were designed. Thus, the 

building design and construction of the social house unit were the issues of the design team whereas 

exchanging the building into a “house” identity was opened to users own life point of view. These two 

different social house designs on the base are sharing same principles that have identified above. So, with the 

right design principles of Arevena and his team Elemental, slums and favelas may not be the problem of the 

worldwide size as a possible solution, which shows how design can contribute to sustainability, too. 
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4. NEW GENERATION ADOBE  

 

In the study of Leblebiciler and Akıncı [20], they put through a new methodology to produce a new 

generation adobe construction material due to providing a contemporary ecological construction 

material. According to them, in the traditional adobe production, adobe material is produced in a 

way in which, the material is weak anyhow, on the meaning of its features. This situation shows us 

that, the material should be improved in order to evaluate its ingredient. They prepared soil 

selection to produce a new generation adobe example in the laboratory-based experiment. 

According to their claim, the best adobe formula should have good soil at first inside. They use 

semi-moist soil on a condition of which, a ball of that soil can be made however it should not be 

sticking to the hand when it is squeezed inside of the palm. Thus, samples were prepared by adding 

different proportions of gypsum, lime, pumice, waste glass powder, flax fibers as organic fiber, and 

volcanic tuff wastes of the region from Afyonkarahisar Fire Brick Factory (AKTF). By improving 

the technical properties of adobe, which is a natural and sustainable building material, with the 

studies carried out, bringing this material to the agenda again and expanding the usage area by 

raising awareness on this issue is targeted in their study, too [21]. In a wide view, concrete is, by 

far, the most popular construction 3D printing material. In large part, this is due to the flexibility in 

its formulation. 3D printer makers have also devised their own optimal formulation of 3D printing 

concrete that they claim is the best for use with their construction 3D printers. According to 3Drific 

[22] Texas located 3D printing building construction company, construction on 3D printing 

concrete in many ways is similar to normal concrete, but with added fibers, super-plasticizers, and 

other ingredients that make the concrete set-in optimal time for layer adhesion between the 

construction 3D printing layers, as well as strength to allow for less need of steel re-enforcements. 

This 3D printing construction company claims that, Lavacrete is one such example used with the 

Vulcan construction 3D printers by ICON.  In any case, the major advantage of using 3D printed 

concrete is obviously its strength, as well as its similarity to conventional concrete, which allows 

for the transference of conventional construction material knowledge to 3D printed house 

construction as well [23]. It seems that by using a similar way of 3D printing concrete, which 

basically has fibers, plasticizers, and other ingredients to make it stronger, the adobe mixture could 

use with fibers, plasticizers, and some other ingredients in a strong way of producing more 

ecological based new generation evaluated building material. 

 

5. CONCLUSION: AT THE EDGE OF CREATING THE ADOBE PRINT-OUT HOUSE 

 

By the light of the new technologies in construction field, it seems adobe material might be the new 

ecological, sustainable, natural construction material, that can be used on 3D constructional 

printers, soon. On the other hand, a new housing model which is based on Alejandro Aravena’s 

model of creating a new system of constructing social houses, at first sight in Third World 

countries, and on a wide view, all across the globe, at where it is needed, can be used to create a 

fast, easy and cheap solution. Nevertheless, it seems this model of Aravena brings an opening door 

to the user experience, too, as on creating of the personalized houses according to user pleasure. 

Constructing half of a house unit in adobe material by 3D constructional printers, it seems, would 

be the solution to future social housing problematics in an enthusiastic way, which also brings more 

opportunities in a long term from a sophisticated point of view. 
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